The greenhouse effect concept has been developed to explain the Earth's elevated temperature. The prevailing theory of climate change is the anthropogenic global warming theory, which assumes that the greenhouse (GH) effect is due to the longwave (LW) absorption of 155.6 Wm -2 by GH gases and clouds. The actual warming increase to 33°C of the Earth's surface temperature according to the present GH effect definition is the infrared downward LW radiation of 345.6 Wm -2 emitted by the atmosphere. The atmosphere's temperature is the key element behind this radiation. According to the energy laws, it is not possible that the LW absorption of 155.6 Wm -2 by the GH gases could re-emit downward LW radiation of 345.6 Wm -2 on the Earth's surface. In this study, the GH effect is 294.5 Wm -2 , including shortwave radiation absorption by the atmosphere and the latent and sensible heating effect. This greater GH effect is a prerequisite for the present atmospheric temperature, which provides downward radiation on the surface. Clouds' net effect is 1% based on the empirical observations. The contribution of CO 2 in the GH effect is 7.3% corresponding to 2.4°C in temperature. The reproduction of CO 2 radiative forcing (RF) showed the climate sensitivity RF value to be 2.16 Wm -2 , which is 41.6% smaller than the 3.7 Wm 
INTRODUCTION
The comprehensive article of Henderson and Henderson-Sellers [1] starts the history of "the greenhouse effect" with Fourier, Tyndall, and Arrhenius and ends at the present time. The definition of the GH effect emerged in the present form and quickly stabilized in the beginning of the twentieth century. Since that time, the anthropogenic global warming (AGW) theory is based on the increased GH effect caused by rising concentrations of GH gases [2] and recently by clouds. The important moment in the climate change science was the establishment of the Intergovernmental Panel on Climate Change (IPCC) in 1988. In its first assessment report [3] , the GH effect was described to have been caused by trace gases, which absorb terrestrial radiation and re-emit radiation to the surface, thereby increasing the temperature. In its fourth assessment report [4] , IPCC writes: "Much of this thermal radiation emitted by the land and ocean is absorbed by the atmosphere, including clouds, and reradiated back to Earth. This is called the greenhouse effect."
In the report AR5 of IPCC [2] , there is only one sentence about the CO 2 contribution to the GH effect: "Water vapour is the primary greenhouse gas in the Earth's atmosphere. The contribution of water vapour to the natural greenhouse effect relative to that of carbon dioxide (CO 2 ) depends on the accounting method but can be considered to be approximately two to three times greater" (p. 666). In a way IPCC seems to keep this matter insignificant. The contribution of CO 2 is essential, and the GH effect is a very profound phenomenon in climate change science and can be used to test the results of climate models.
The contributors of the GH effect according to the published research studies are the absorbers of longwave (LW) radiation, which are the main GH gases and clouds. There are only a few comprehensive studies on this subject [2] [3] [4] [5] [6] [7] [8] [9] [10] . The author has recognized three studies applying all-sky conditions [7, 8, 10] . In these studies, the percentages of three main contributors vary: for water, they range from 38% to 80.7%; for carbon dioxide (CO 2 ) from 12.9% to 26%; and for clouds from 1% to 39%. It should be noticed that in all studies above, the percentages of GH factors have been calculated from the LW absorption value, which varies from 125 Wm -2 to 158.3 Wm -2 [6] [7] [8] [9] [10] .
The main objective of this study is to analyze the GH contribution effects of different sky conditions and new contribution effects that had not been considered in the earlier studies. Energy fluxes of different sky conditions are needed in the GH effect analysis. Therefore, the Earth's annual mean energy budget has been updated.
EARTH'S ENERGY BALANCE
The author has updated the former energy balance for clear, cloudy, and all-sky conditions [11] utilizing the latest observed outgoing LW radiation values [12] at the top of the atmosphere (TOA) for clear sky and all-sky conditions during 2000-2010, Fig. 1 . Some other flux value updates are needed, and they have been explained in detail along with the uncertainties Table A1 of Appendix. The tables of Appendix have been referred by using letter A and a number.
Based on the observations [13] [14] [15] the cloud base and top values, 1.6 and 4.0 km, have been used. The absorption values below the cloud cover depend on the surface temperatures of the different skies [16] . The author has applied average global temperature, pressure, and the concentration profiles of GH gases of the year 2015. The Spectral Calculator application [17] has been used for spectral analyses. The GH gas concentrations have been modified from the GH gas profiles of the Polar Summer of the Spectral Calculator. The water profile has been adjusted in such a way that the total precipitable water (TPW) is 2.6 cm. In this application the HITRAN line data version 2012 was available [18] and the coefficients in the water continuum model are also updated [19] . The calculations have been carried out in such a way that the absorption values of different skies can be calculated below and above the cloud cover.
GREENHOUSE EFFECT

Greenhouse Effect Definitions
In addition to the IPCC's definition, Hartmann [20] summarizes the final details of the GH effect in this way: "Most of this emitted infrared radiation is absorbed by trace gases and clouds in the overlying atmosphere. The atmosphere also emits radiation, primarily at infrared wavelengths, in all directions. Radiation emitted downward from the atmosphere adds to the warming of Earth's surface by sunlight. This enhanced warming is termed the greenhouse effect." In the present climate, the direct solar insolation on the surface is 165 Wm -2 and downward LW radiation emitted by the atmosphere is 345.6 Wm -2 , showing the magnitude of the GH effect.
The conclusion of the prevailing GH effect definitions is this: the warming of the atmosphere is caused mainly by GH gases and clouds that absorb the LW radiation emitted by the Earth's surface. On the other hand, according to these references, the real warming impact of the GH effect is the same as the LW radiation emitted by the atmosphere back to the Earth's surface. LW absorption in the atmosphere is only a pre-phase in the process of transforming the absorption energy into radiation energy emitted by the atmosphere to the surface.
Thinking about the very basic feature of the GH phenomenon, it does not matter how the atmosphere warms up but the essential element in the GH effect is the existence of the atmosphere. Interesting enough, Swedish meteorologist Nils Ekholm [21] used the term "Greenhouse effect," describing it in this way: "The other is that the atmosphere, absorbing but little of the insolation and the most of the radiation from the ground, receives a considerable part of its heat store from the ground by means of radiation, contact, convection, and conduction, whereas the earth's surface is heated principally by direct radiation from the sun through the transparent air." Ekholm was not aware that most of the ground heat originates from the GH effect (about 67.7%). Otherwise, he was obviously the first to realize that the atmosphere also receives energy from sources other than the absorption of LW radiation.
Shortwave Absorption and Longwave Absorption Warming Effects
The Earth receives solar insolation of about 240 Wm -2 and emits an energy flux with the same magnitude into space. GH gases, aerosols and clouds in the atmosphere absorb 75 Wm -2 , and thus, 165 Wm -2 directly warms the surface. The same kind of absorption by a magnitude of 155.6 Wm -2 happens to LW radiation emitted by the Earth's surface. But according to climate change scientists, there is a big difference in transforming these absorption energies into warming effects on the surface. In both cases, the absorption energies must find ways to increase surface temperature.
The temperature impact of SW absorption is simply the magnitude of this absorption, 75 Wm . Nobody has ever claimed that the whole downward flux emitted by the atmosphere is due to the SW absorption; the absorbed SW radiation 75 Wm -2 is just a part of the downward LW radiation 345.6 Wm -2 emitted by the atmosphere. According to the present practice, this is not a mechanism in the LW absorption, but the downward LW flux 345.6 Wm -2 is totally due to the LW absorption only. This goes against the physical laws. SW and LW absorption/reradiation processes in the atmosphere have no physical difference.
Spectral Analysis Calculations
Absorption processes in the atmosphere can be analyzed by spectral calculations. Applying the average atmospheric conditions as defined in Section 2, the total absorption flux calculated in the troposphere is 303.31 Wm -2 in the clear sky conditions. The downward flux emitted by the atmosphere can be calculated using the same atmospheric conditions but no GH gas concentrations. The result is 307.06 Wm -2 , having a 1.2% difference from the absorption flux value. This result means that the downward LW flux magnitude depends only on the temperature of the atmosphere as it should be per Eq. (1) of Planck because there is no LW flux radiating from space to the Earth's surface. Miskolczi [22] depicts the downward LW flux and shows that it is zero at the TOA, then it starts to sharply increase in the troposphere and reaches the maximum value at the surface following the atmospheric temperature profile.
It is not a coincidence that the magnitudes of the total absorption and downward radiation flux are almost the same. Hundreds of simulations [22] with different atmospheric structures showed that these two fluxes are equal. Kirchoff's radiation law states that they are equal in radiation balance conditions. The small differences are well inside the uncertainty limits of the flux observations.
The counter argument against the traditional calculation basis of GH effect could be that anyway the total absorption of LW radiation in the atmosphere is totally due to the GH gases. It is true but it is not the whole truth. The total absorption value in the clear sky is 310.9 Wm -2 and the reduction of the total absorption by removing CO 2 from the atmospheric composition would be 20.1 Wm -2 . It means that the contribution of CO 2 to the total absorption in clear sky conditions would be only 6.5% and in all-sky conditions even less. There is no essential difference to the result of the traditional method in Table 1 .
One could ask, where is the impact of SW absorption, latent and sensible heating, if the total absorption of LW radiation is due to the GH gases only? The absorption of GH gases depends strongly on the temperature and also on the pressure of the atmosphere. The observed atmospheric temperature profile is normally used in calculating the total LW absorption without considering the contributing factors maintaining this profile. It may lead to the wrong conclusion that the atmospheric temperature profile is due to the LW absorption by the GH gases only, which is not true.
Other Energy Fluxes Warming the Lower Atmosphere
The GH effect is a physical-chemical phenomenon in which the lower part of the atmosphere warms up. Every object or matter warmer than absolute zero emits radiation always and at all wavelengths. Planck's law dictates that the Earth's surface emits radiation with detectable energy intensity from 3 to 100 µm:
Where E is the energy radiated per unit volume by a cavity of a blackbody, h is Planck's constant, c is the speed of light, λ is the wavelength, k is the Boltzmann constant, and T is the absolute temperature. Planck's law means that the material in emitting radiation depends only on the temperature of the atmosphere, and it is not able to separate the warming effects of different sources. The present GH effect definition ignores other sources that warm up the atmosphere. For example, the SW radiation emitted by the Sun and absorbed by the atmosphere is 75 Wm -2 , which is 31.3% of the total SW energy flux absorbed by the Earth (Figs. 1 and 2 ). This portion of SW radiation radiates on the surface from the atmosphere and is part of the LW radiation emitted by the atmosphere.
Thinking about the very basic feature of the GH phenomenon, it does not matter how the atmosphere warms up. Climate change scientists have ignored the warming effect of SW absorption by the atmosphere in calculating the GH effect. It has been accepted as an energy source in energy balance calculations, but not in GH effect calculations.
Nowadays, we know quite exactly how much energy the atmosphere receives as the insolation, sensible heat, and latent heat. There is no physical reason to leave these three energy sources out of the GH effect calculations. The first law of thermodynamics states that the energy of an isolated system can be transformed from one form to another but can be neither created nor destroyed. According to its temperature, the warmed-up matter of the atmosphere emits LW radiations into all directions, including the Earth's surface. It has no meaning as to how the matter has received and maintained its temperature. It is true that only GH gases can absorb LW radiation, but according to the physical radiation law, every matter emits thermal radiation above absolute zero temperature according to its temperature. As shown by the spectral analysis, the atmosphere with the present temperature profile without any GH gases would emit the same LW radiation downward.
Climate change scientists have ignored the warming effects of energy sources other than the LW absorption by GH gases. In doing so, they accept that the total LW radiation to the Earth's surface is 345.6 Wm -2 and that it has been caused solely by GH gases and clouds, which absorb 155.6 Wm -2 from the thermal radiation emitted by the Earth's surface. The result of this interpretation is that the absorption by GH gases and clouds have caused the Earth's surface to become 33°C warmer. This approach does not consider a physical contradiction in that an energy source of 155.6 Wm -2 cannot create an energy flux of 345.6 Wm -2 , which has the real warming effect on the Earth's surface.
There are two options to resolve this problem. We could specify that the GH effect is only a portion of the total warming effect of the atmospheric downward LW radiation: 33°C * (155.6/345.6) = 14.9°C. This could not be the full solution, however, because the total GH effect is really the magnitude of the downward LW radiation by the atmosphere, as specified by the present GH effect term. Any energy flux warming the atmosphere is thus an integral part of the Earth's GH effect.
The Greenhouse Effect of All Contributing Factors
The Earth's gross energy balance shows that the all-sky atmosphere balance value is 585.6 Wm The author has calculated the GH effect using all energy sources, including SW absorption and latent and sensible heating. The GH gas contributions have been calculated by removing a GH gas in question from the atmospheric model in the Spectral Calculator application [17] . One of the most essential features of our planet is, that the oceans cover 70% of the surface area and provide humidity into the atmosphere, which plays the key role in the GH phenomenon. according to the energy balance for cloudy and all-sky conditions. The contributors of the SW absorption for the clear sky case [24] are water 77.2%, ozone 19.5%, CO 2 2.3%, aerosols 1.9%, and methane and nitrogen oxide 0.7%. Based on the energy balance analysis, the overall absorption values caused by LW absorption (Wm -2 ) only of different skies are clear sky 128.1, cloudy sky 167.8, and all-sky 155.6. The absorption effect of water in different skies is the difference between the overall GH absorption minus the sum of the GH gas absorptions.
The absorption of SW radiation is caused by GH gases, aerosols and by clouds. The results of the all-sky conditions are summarized in Table 1 . The details of the SW and LW flux calculations are in Appendix Tables A2-A6. Table 1 shows the contributions of two different approaches, which could be called a Net GH effect and a Gross GH effect. The Gross GH effect considers only the positive absorption effects of clouds, but the Net GH effect considers the real surface temperature effects of clouds based on the observations. The results show that water is the main contributor, consisting of a vapor effect of 45.6% and a latent heating effect of 30.8%, for a total of 76.4%. The contribution effect of CO 2 is 7.3%. This low contribution means that the total GH effect of the CO 2 concentration 400 ppm is only 2.4°C.
The major controversial contributor is the GH effect of clouds. Most research studies [12, 16, [25] [26] [27] [28] [29] show that cloud forcing has a negative impact on the surface temperature, varying from -17 to -30 Wm -2 . Two often referenced studies [7, 8] show that clouds have a positive GH contribution of +25%, and +39% in the GH effect. These figures suggest that more cloudiness means higher GH effect and thus higher surface temperature. This is in direct conflict with the general cloud forcing impact.
The reason for this conflict originates from the two opposite effects of clouds on radiation. Clouds reduce the incoming SW radiation effect from 287. [16] . These values correspond to the black surface temperatures 15.6°C and 15.9°C, which means that the all-sky surface temperature is 0.3°C higher than that of clear sky.
EFFECT ON CLIMATE CHANGE MODELS
The Simple Climate Model of the IPCC
These results have an effect on the climate change models. IPCC uses both ECS (Equilibrium Climate Sensitivity) and TCS (Transient Climate Sensitivity) concepts and summarizes the differences in AR5, p. 1110 [2] : "ECS determines the eventual warming in response to stabilization of atmospheric composition on multi-century time scales, while TCR determines the warming expected at a given time following any steady increase in forcing over a 50-to 100-year time scale." IPCC has changed the TCS to TCR (Transient Climate Response). On page 1112 of AR5, IPCC [2] states that "TCR is a more informative indicator of future climate than ECS."
IPCC [2] has applied the radiative forcing (RF) model and the positive water feedback as a combination of dT = λ*RF,
where dT is the global surface temperature change (K) starting from the year 1750 and λ is the climate sensitivity parameter (K/(Wm -2 ). The λ value is 0.5 K/(Wm -2 ) per IPCC [4] . The RF value can be calculated according to the CO 2 concentration using Eq. (3) by Myhre et al. [30] . It has been used by the IPCC as well as by General Climate Models (GCMs)
where C is the CO 2 concentration (ppm ) for the ECS of 30 GCMs, which means that the simple climate model according to Eq. (2) is applicable to both TCR and ECS calculations. As referenced above, in TCR calculations, λ includes the feedback effects of water vapor, lapse rate, and surface albedo. In the AR4, the IPCC [4] writes: "The diagnosis of global radiative feedbacks allows better understanding of the spread of equilibrium climate sensitivity estimates among current GCMs. In the idealized situation that the climate response to a doubling of atmospheric CO 2 consisted of a uniform temperature change only, with no feedbacks operating (but allowing for the enhanced radiative cooling resulting from the temperature increase), the global warming from GCMs would be around 1.2°C." This statement means that the λ value 0.324 would give a warming value of 1.2°C for the RF value of 3.7 Wm -2 due to the CO 2 warming effects only.
Climate Sensitivity Parameter According to the Earth's Energy Balance
The simplest calculation method of the climate sensitivity parameter  is based on the total energy balance of the Earth by equalizing the absorbed and emitted radiation fluxes
where SC is the solar constant (1361 Wm 
where T is the temperature corresponding to the emitted longwave (LW) flux in the atmosphere. The average albedo according to used in the energy balance calculations of this study. The most common magnitude of the GH effect is 33°C, which means that the surface temperature would be 15.9°C, and this value is the same as the black surface temperature of the surface emitted radiation flux [16] .
The term SC(1-α)/4 is the same as the net radiative forcing (RF), and therefore, Eq. (4) can be written as RF = sT 
This λ value means that there is no water feedback according to the Earth's energy balance analysis.
Reproduction of the Radiative Forcing of Carbon Dioxide
The radiative forcing (RF) of CO 2 according to Myhre et al. [30] has been reproduced applying two simulation tools available in the network, namely the Spectral Calculator [17] and the Modtran [31] . The parameters and choices applied in Modtran simulations are depicted in Table A8 . The atmospheric temperature and GH gas profiles are the same as those specified in the Earth's energy balance calculations of Appendix.
The spectral calculations have been carried out from the surface to an altitude of 70 km. In these calculations, a few iterations are needed in both calculation tools in order to find the surface temperature, which compensates the increased absorption caused by a CO 2 increase (393 ppm, 560 ppm, and 1370 ppm) bringing the OLR flux exactly to the same the OLR (outgoing LW radiation) flux caused by a CO 2 concentration of 280 ppm. Because both the OLR change and the temperature change are calculated at the same time, the  value can be easily calculated. The cloudy sky values are calculated using the Modtran simulations, which show about a 30% lower OLR change than the clear sky simulations. This relationship has been used to estimate the cloudy sky values of Spectral Calculator simulations. The IPCC's AR5 report [2] summarizes that according to several studies, the overall RF values in cloudy sky conditions are 25% lower than the clear sky values on average.
The results of the simulations carried out by the Modtran and Spectral Calculator are summarized in Table 2 .
Myhre et al. [30] have concluded that the absorption of solar radiation in the troposphere yields a positive RF at the tropopause and a negative RF in the stratosphere, contributing to a net cooling effect of CO 2 absorption of -0.06 Wm -2 for the concentration change from 280 ppm to 381 ppm. The absorption calculations of solar radiation [10] in the atmosphere from 0 to 70 km show a very small net warming effect of CO 2 increase. Therefore, the solar radiation warming effects due to CO 2 concentration changes have not been included in the RF calculations.
The logarithmic fitting gives the following equation between RF values and CO 2 concentrations in Table 2 : RF = 3.12 * ln(C/280).
The coefficient of correlation is 0.99987, showing an almost perfect fit. The different results in comparison to the equation (3) of Myhre et al. [30] have been analyzed in the discussion section.
A sensitivity analysis for  has been carried out. 
Fitting the Simple Climate Models into the Greenhouse Effect
In Fig. 3a , two cases have been depicted: a) a red curve according to the TCS value of 1.2°C representing the IPCC model for CO 2 warming effects only and b) a green curve according to equation (7), and λ value of 0.27 K/(Wm -2 ) without positive water feedback. The direct humidity measurements do not show the constant relative humidity either [10] .
The calculation basis of curves in Fig. 3a are on the Eqs (2), (3), and (7) for CO 2 concentration 280 ppm onward. These CO 2 warming impact curves have been adapted to give a total warming value of 2.4°C caused by the CO 2 concentration of 400.9 ppm as shown in this study. The warming change from CO 2 concentration 0 ppm to 280 ppm (dashed curves) is based on the absorption decrease by spectral calculations in Fig. 3b . The detailed numerical values of the absorption and warming calculations are in Table A7 of Appendix.
The general feature of absorption is that the absorption rate change, i.e. the angle coefficient of the absorption curve, diminishes with increasing GH gas concentration. The absorption Table A7 of Appendix due to a GH gas follows also another general rule of absorption, which is that increasing concentration change from zero upward has the strongest effect in the beginning. These features can be noticed also in the absorption curves of methane and nitrogen oxide. The starting phase approximately follows the Beer-Lambert law, which states that absorbance depends linearly on the concentration and path length. When the concentration increases, this relationship is no longer valid. There is a very nonlinear dependency from 20 to 100 ppm for CO 2 , and thereafter the relationship is slightly nonlinear after 280 ppm, which can be approximated by a logarithmic relationship very well. The curve of the model (TCS = 0.6°C) according to Eq. (7) of this study shows a smooth feature of a warming rate without a transition point at the 280 ppm. It should be noticed that these kind of absorption calculations have been applied by many researchers [7] [8] [9] [10] to quantify the GH effects of GH gases. The temperature effects based on the absorption may differ slightly from temperature effects calculated based on the outgoing LW radiation change at the top of the atmosphere. The absorption change curve shows reliably the general features of the temperature change as CO 2 concentration increases.
2°C. (b) The absorption values of carbon dioxide, methane, and nitrogen oxide. The detailed numerical values of the absorption and warming calculations are in
The absorption values of CO 2 as depicted in Fig.  3b , have been transformed into warming values (dashed line curves) in Fig. 3a Fig. 3a , because the warming rate change is not smooth at the concentration of 280 ppm.
The dotted straight line in Fig. 3a illustrates an utmost theoretical case that the temperature growth rate would be linear from 0 to 280 ppm matching the curve of the model TCS=1.2°C. This straight line has the same angle coefficient as the curve TCS=1.2°C in the point of 280 ppm. This situation would violate the general rules of absorption. There is no strong nonlinear part from 20 ppm to 100 ppm, and the angle coefficient of the absorption curve does not diminish continuously with increasing CO 2 concentration.
IPCC [2] has estimated that the actual temperature increment from 1880 to 2012 has been 0.85°C, p. 5 of SPM. According to IPCC (2013) the radiative forcing value for the same time period has been 2.34 Wm -2 , which gives 1.17°C warming being 37.7% greater than the observed temperature. This is an empirical observation that the IPCC model gives too high warming values for CO 2 . This assumption of the Clausius-Clapeyron (C-C) relation should also mean constant relative humidity (RH).
Positive Water Feedback or Not in the Atmosphere
The C-C equation provides the relationship between the saturation water pressure and the temperature. The atmosphere is not saturated with water vapor, but RH varies globally between 35% and 80% depending on the altitude. There is no scientific basis to apply the C-C relationship to atmospheric conditions. Fig. 4 depicts the satellite temperatures [32] and absolute humidity trends [33] from 1979 to 2019.
Fig. 4. The satellite temperature and absolute humidity trends
It can be noticed that absolute humidity does not follow temperature changes according to the C-C relationship. For example, during 1982-2002, the temperature has been steadily increasing, but absolute humidity has a decreasing trend.
Validation of Calculations
Simple linear model according to equation (2) has been used for calculating the warming values of CO 2 changes. Because the emitted radiation depends on the temperature according to Planck's law, which is nonlinear as presented in equation (1), it can cause errors. Fig. 5 depicts the surface temperature changes according to RF changes from 0 to 5 Wm -2 in both ways. Fig.  5 shows in an illustrative way that the error for the potential RF changes in using linear model is insignificant. 
DISCUSSION
The reason for the small positive temperature effect of 0.3°C of the all-sky situation in comparison to that of the clear sky is in the dynamic time delays of the atmospheric and ocean/land processes. When the clear sky turns into cloudy sky, changes in radiation fluxes happen almost immediately, because the longest time constant of the atmosphere is only about 2.7 days [35] . The time constant of land is 1.04 months and of the ocean mixing layer 2.74 months [35, 36] .
The major positive effect of the cloudy sky is due to the cloud cover during the nighttime, which radically reduces the cooling rate of the surface in comparison to the clear sky. This means that during the first few days, the temperature effect of the cloudy sky is slightly positive, but eventually the cloudy sky always results in a lower surface temperature. In a real climate, cloudiness fluctuates continuously from clear sky to cloudy sky in relatively short periods of only a few days. That is why during the changing sky conditions, the all-sky generally gives a small positive warming effect. At the same time, it should be noticed, for example, that a long-term (> 1 week) increased cloudiness always results in a lower surface temperature [11] .
The AGW theory emphasizes the role of CO 2 . In this theory the contribution of CO 2 has been considered higher than its contribution calculated by the method of removing its impact in spectral calculations. The basis for this increased effect is that the atmosphere, if CO 2 were removed from it, would cool and much of water vapor would rain out. This would cause more raining, and this would cause further cooling resulting even glaciated snowball state [2] . Schmidt et al. [8] have used the average value of minimum and maximum effects of CO 2 absorption, which is an "ad hoc" method without a clear scientific basis. However, majority of CO 2 contribution studies have applied the method of removing the GH gas in question [7, 9, 10, 21] in spectral calculations. The spectral analysis method takes into consideration the overlapping absorption frequencies/wavelengths. That is why this method shows what is the contribution of each GH gas in the present climate in a precise way. The RF values of CO 2 concentration changes according to different research studies [30, 37, 38] have been depicted in Fig. 6 . Because Myhre et al.'s [30] study does not show the actual total atmospheric water vapor amount, and because the applied atmospheric water vapor profile is not accessible in the common databases, it is impossible to find a reason between the reproduction of this study (equation [7] ) and equation (3)). Shi [38] has used positive 
CONCLUSION
The atmosphere emits LW radiation according to its temperature, but the LW absorption 155.6 Wm -2
is not capable of creating the observed downward LW radiation of 345.6 Wm -2 . Other factors are needed in the GH effect to explain this gap, and they are SW absorption by GH gases and sensible and latent heating. These fluxes disappear into the atmosphere in the present GH effect definition, leaving no effect on the atmospheric temperature and downward radiation for these fluxes. Together, these four factors perfectly explain the downward LW radiation, which has the real warming effect on the surface. The new GH effect definition explains the radiation fluxes and elevated surface temperature without contradicting the physical laws. All four factors have an essential role in maintaining the atmospheric temperature profile, which defines downward LW flux according to Planck's law.
This study shows that the increase of 33°C is due to the downward LW radiation effect of 294.5 Wm emitted by the atmosphere because the clouds simultaneously increase LW absorption and decrease solar insolation. Additionally, allsky conditions prevail only during short time periods, and the observed surface temperatures do not correspond to the observed radiation fluxes due to the long-time delays of the climate system.
The contribution of CO 2 is only 7.3% in the GH effect, which means that the sole CO 2 effect of 1.2°C or 1.8°C calculated by GCMs applied by IPCC cannot be fitted into the total GH effect of CO 2 . The value of 1.2°C is not in line with the statement from the IPCC (2013 p. 666) stating that "the contribution of water vapor to the natural greenhouse effect relative to that of carbon dioxide (CO 2 ) depends on the accounting method but can be considered to be approximately two to three times greater." This means that the warming effect of CO 2 would be between 1.8°C/2 = 0.9°C or 1.8°C /3 = 0.6°C, which are much lower values than 1.2°C. The author has no explanation for this discrepancy in the IPCC values. The IPCC model including the GH effect and feedbacks shows about 37.7% too much surface warming at the end of 2012. The climate model, which can be fitted into the total GH effect, shows 0.3°C warming by CO 2 by 2017. Therefore, other forces are needed to explain the major part of present warming. If a climate model using the positive water feedback were applied to the GH effect magnitude of this study, it would fail worse than a model showing a TCS value of 1.2°C. If there were a positive water feedback mechanism in the atmosphere, there is no scientific grounding to assume that this mechanism would start to work only if the CO 2 concentration exceeds 280 ppm, and actually, the IPCC does not claim so.
The absolute humidity and temperature observations show that there is no positive water feedback mechanism in the atmosphere during the longer time periods. According to the reproduction of Myhre ) applied by the IPCC and the reason is in water feedback. Based on these two findings, the TCS is only 0.6°C.
APPENDIX
The energy balance calculation bases are explained, and the values are depicted in Table A1 . The detailed values of SW absorption for all-sky conditions are in Table A2 , and the values of LW absorption in Table A3 . The absorption flux values of the Gross GH effect for different skies are tabulated in Tables A4-A6 . The absorption and warming values of different carbon dioxide, methane and nitrogen oxide concentrations are shown in Table A7 .
Earth's energy balance
The energy flux values in Table A1 are based on six different methods as marked [1] [2] [3] [4] [5] [6] : -The direct observations The pseudo flux values of Ss are the effective values of SW radiation absorbed by the surface. They are pseudo values because Earth can never reach the real balance for incoming SW radiation flux on the surface. This is due to the long dynamic delays of the ocean and the land. 
